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Chickpea (Cicer arietinsrrn L.) and 
pigeonpea (Cajanus cajan (t.) Millsp.) 
are the principal grain legumes (pulses) 
of subsistence farming systems in the 
Indian subcontinent and in other regions 
of the semiarid tropics. These crops are 
important both in management of soil 
fertility i n  the traditional farming 
systems and as sources of protein in the 
largely cereal-based diets of the people 
in the semiarid tropics. 
Chickpea is grown in 33 countries. 
with about 5.6 million t produced on 
nearly 9.6 miltion ha (17). Asia accounts 
Tor 83% of the world production of 
chickpea, a major grain legume in 
Algeria. Ethiopia, India. Iran, Mexico. 
Morocco, Myanmar. Pakistan, Spain, 
Syria, Tanzania, Tunisia, and Turkey. 
Chickpea isgrown as a post-rainy season 
"winterWcrop in the Indian subcontinent. 
Cultivars adapted to peninsular India 
mature within 1 I0 days, whereas those 
adapted t o  northern lndia require 170 
days. The desi type (small seeds of various 
colors) is mostly grown in the Indian 
subcontinent and is consumed as flour, 
dhal (split pea), and whole seed: desi is 
also used to some extent as animal feed. 
The kabuli type (large beige seeds) is 
grown in the Mediterranean region, the 
Americas, and, to some extent, the Indian 
subcontinent; kabuli Is usually consumed 
as whole seed. 
Pigeonpea is grown in more than 25 
tropical and subtropical countries, with 
2.4 million t produced annually on more 
than 3.4 million ha (28). Reliable yield 
data are scarce in many regions, however. 
because pigeonpea is rarely grown as a 
field crop outside of South Asia and 
eastern and southern Africa. 
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Pigeonpea is widely adapted to 
tropical conditions and, with its drought 
tolerance and deep root system, grows 
well in semiarid regions. In India. pigeon- 
pea land races and cultivars sown in June 
or July when the rainy season begins 
develop into woody shrubs that flower 
and set pods in the post-rainy season. 
Cultivars are classiLed as early (3-5 
months). medium (5-6 months).. and late 
(6-9 months) maturing. Approximately 
90% of world pigeonpea production is 
in the Indian subcontinent, where it is 
mainly consumed as dhal. In other coun- 
tries in Asia, Africa. and the Americas. 
pigeonpea is grown for green or dry seed, 
usuaIly in low-input systems with low 
yields. 
Many fungi, bacteria, viruses. plant- 
parasitic nematodes. and mycoplasma- 
like organisms attack chickpea and 
pigeonpea. Al~hough plant-parasitic 
nematodes have been associated with 
chickpea in 17 countriesand with pigeon- 
pea in 24 countries (29), only a few 
diseases caused by nematodes are recog- 
nized as important production con- 
straints (Table 1). Yields are reduced 
when nematodes attack plant roots and 
Rhizohium nodules (cawpea miscellany 
group and Cirer group). Although 
usually not dramatic. yield losses tend 
to be cumulative, and production is 
reduced over extended periods (44). 
Unfortunately. very few chickpea and 
pigeonpea growers know how to recog- 
nize a n d  manage nematode-caused 
diseases. The need for programs to edu- 
cate growers about nematode problems 
and about the inexpensive, environmen- 
rally safe, effective controls far nematode 
diseases is especially acute in the tropics. 
Nematode Diseases of Chickpea 
Root knot. Root knot, caused by 
M~laidog~vne spp. 1s the most serious 
nematode disease of chickpea (Fig. I). 
M. incognita (Kofaid & White) 
Chitwood and M. javunica (Treub) 
Chitwood in the Indiansubcontinent and 
M ,  arriellio Franklin in the Mediterra- 
nean region are the most damaging 
specics (R,47). M. inco~nira and M. 
jovanica are favored by warm weather 
and become serious problems in, regions 
where winters are mild, as in peninsular 
India. However. severe crop damage also 
occurs in northern India, in the terai 
(submontane) region of Nepal, and in 
Pakistan, where minimum air ternpera- 
twre during !he winter crop season is less 
than 15 C for many days .  M. incognita 
and M. javanica infest various types of 
soils but cause the most plant damage 
in sandy and sandy loam soils. I n  
northern India. Upadhyay and Dwivedi 
(57) reported a 40Y0 increase in yield 
when plots infested with 4.6 M. incognila 
juveniles per cubic centimeter of soil were 
treated with carbofuran. M. incognila 
and M. javanira have a very wide host 
range and in India attack plant species 
in mate than 232 and 141 genera, 
respectively (22). 
Sympforns and diseuse cycle. Root 
galls (knots) are the most characteristic 
symptoms of nematode infection and are 
easily seen with the unaided eye. Gall 
size is influenced by soil temperature and 
susceptibility of the chickpea genotype. 
Galls produced at 25-30 C are 3045% 
larger than those produced at 55-20 C. 
Galls are formed on the taproot and 
lateral roots buk may be more numerous 
on the taproot. Aerial parts show no 
characteristic symptoms. but nematodes 
reduce plan! vigor, delay flowering, and 
induce early senescence-symptoms that 
are often confused with decreasing soil 
fertility and deficiencies of nitrogen. iron. 
magnesium, sulfur. phosphorus, potas- 
sium, and other nutrients (Fig. 2)- 
Symptom expression and tolerance to 
nematode population densities vary with 
genotype. In  nematode-infested chickpea 
fields, patches of stunted plants usually 
appear earlier in infertile, moisture- 
deficient sandy soils with low p H .  Toler- 
ance limits (number of nematodes a plant 
can host without measurable damage) 
vary from 0.2 to 2.0 eggs and/ or second- 
stage juveniles per cubic centimeter of 
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